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study director was Maxine Stoltz, Associate Biochem st, and the work
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. | NTRODUCTI ON

A. Backqgr ound

The U. S. Environnmental Protection Agency (EPA), under the
authority of the Toxic Substances Control Act (TSCA) Section 8(e), has
determ ned that spills involving polychlorinated bi phenyls (PCBs) nust
be reported, controlled, and cleaned up whenever the spill incident
poses a substantial risk to human health or the environnent. The O fice
of Toxic Substances (OTS) has been asked to establish a national spil
cl eanup policy. In assessing the risk of residual PCBs after a spill
cl eanup, OTS nust estinmate the potential human exposure to PCBs via
dermal contact. To provide data for use in this exposure assessnent, MR
eval uated the anmount of PCBs that were transferred under various contact
times to skin fromtwo different surfaces.

B. bjectives

The objective of this study was to determ ne the anount of PCBs
on two different surfaces transferred in vitro to skin during various
contact tinmes. The surfaces were gl ass and painted steel that were
spi ked with 6.25 pg/6.25 cnt (100 pg/ 100 cn?¥) “C-PCB. Pig and human skin
(3 x 3 cmpieces) were contacted with both types of surfaces under a
static load of 5 1b/in? (psi) (3.2 kg/9 cn?f) for 60 min, 1 minor 6 x 1
mn (10 mn between each mnute contact) (Figure 1). This study was a
[imted prelimnary screening study with two surfaces, two types of
skin, one pressure condition, one PCB congener, and three tine
condi ti ons.

1. SUMVARY

This report describes the results of experinents conducted to
determne the fraction of PCBs that were transferred in vitro under
various contact conditions to pig or human skin from glass and net al
surfaces. The results indicate that a considerabl e amount of the *C- PCB
applied to the surfaces at



Top Glazs Plate Steel Wieight (3.2 kg)
(10cm = 10cm)

Skin |
[3cm x 3 cm)

Glass or Painted Steel
(10cm = 10 cm)

Figure 1. Experimental set up for skin surface contact.



| 00 pg/100 cnt was transferred to the skin. The pig and human skin (3 x 3
cm pi eces) were contacted with glass or painted netal surfaces spiked
with 6.25 pg/ 100 pL of a single *C-PCB congener under 5 psi for 60 mn,
1 mn, and 6 x 1 mn.

For experinments with pig skin on glass, ~ 32% of the applied
sanpl e was transferred to the skin after 60 mn, ~ 21%after 1 mn, and
~ 44% after 6 x 1 mn. Fromnetal surfaces, ~ 16%was transferred to

skin after 60 mn, 6% after 1 mn, and 35% after 6 x 1 mn.

Experiments wth human skin on glass showed that 63-84% of the
applied radioactivity was transferred during a 60-m n contact period,
35-64%in 1 mn, and 22-52% after 6 x 1 mn. Fromnetal surfaces, ~ 48%
was transferred in 60 mn, ~ 34%in | mn, and ~ 32% after the 6 x | mn
contact peri ods.

I11. EXPERI MENTAL

A. Surfaces Tested

d ass and painted steel cut into approximately 10 x 10 cm
pi eces were used as the test surfaces. The glass was approximately 5 nm
thick and the netal was approximately 1 mmthick. The glass was typical
pl ate gl ass, obtained locally. The steel was painted gray and was
obtained fromdi scarded office furniture. The surfaces were thoroughly
washed wi th warm wat er and Al conox®, | aboratory detergent, rinsed with
tap water followed by distilled water, then rinsed wth reagent grade
acetone and allowed to dry before rinsing with pesticide residue grade
hexane. The clean surfaces were stored in a closed cardboard box until
used. A dianond pencil was used to mark a 2.5 x 2.5 cmarea (total
surface area, 6.25 cnf) on the surface. Each surface was al so marked with
a different identification nunber using a dianond pencil.



B. Skin Tested

Pig and human skin were used for these studies. Frozen pig skin
(ten 8 x 10 cm pi eces) was purchased from Genetics Laboratory (St. Paul,
M nnesota) and was stored at -20°C according to the supplier's
instructions. Frozen human skin (ten 5 x 17 cm pi eces) was purchased
fromthe Shriner's Burn Institute (G ncinnati, Ohio) and was stored at
-80°C according to the supplier's instructions. The skin pieces, in
i ndividually seal ed bags, were thawed according to the supplier's
instructions by placing the sealed bag in a 35 to 40°C water bath for 5
mn. The skin was renoved fromthe bag and cut into 3 x 3 cmpieces with
a razor blade. The skin pieces were blotted wth gauze to renpove excess
nmoi sture and were then wei ghed on a Mettl er PC440 bal ance before pl acing
on the test surface. The skin weights were recorded in a | aboratory
not ebook. Thawed skin was kept at ~ 4°C and was used within 24 h.

C. Chenicals

Carbon-14 | abeled 2,4,5,2',4',5" -hexachl orobi phenyl was supplied
to Mdwest Research Institute (MR) through Pathfinder Laboratories,
Inc. (St. Louis, Mssouri). On January 17, 1986, MRl received 0.5 nC of
t he | abel ed conpound (Lot No. 125F9205) with a specific activity of 9.4
nCi /mmol , dissolved in 500 pL of toluene and packaged in a seal ed
anpul e. The radi ochem cal purity was specified by the supplier to be 98%
by reverse phase high performance |iquid chromatography (HPLC), and
confirmed by MR analysis, described bel ow Upon receipt of the | abeled
conmpound, it was stored at ~ 4°C. The conpound was diluted 1:1wth
tol uene, yielding a concentration of 19.4 ng/nL. The *C-PCB spi ki ng
sol ution was prepared by adding 20 pL of the 19.4 ng/nL solution to 6.11
nmL of hexane (reagent grade) to yield a concentration of 6.25 pg/ 100 pL

A non-| abeled 2,4,5,2',4",5 -hexachl orobi phenyl standard was
supplied through Utra Scientific (Hope, Rhode Island). On February 2,
1986, 150 ng of the conmpound (code no. RPC-047) was received. The
chem cal was stored at ~ 4°C



1. HPLC Chr omat ogr aphi ¢ System

HPLC i nstrunentation included a Perkin Elmer Series Il LCfitted
with a Whatman Partisil 5 ODS-3 colum (4.6 x 250 mm. Water (containing
0.5% gl acial acetic acid) and acetonitrile were used isocratically as
the eluting solvents. Introduction of the analyte onto the col um was
performed manual ly by the use of a Rheodyne 7125 val ve. The el uate was
monitored for ultraviolet absorption at 254 nmwith a Waters 440
ultraviolet detector. Eluting fractions were collected with an | SCO
Model 328 (Instrunmentation Specialties Co.) for the detection of
radi oactivity. Eluate fractions were conbined with phase conbi ni ng
scintillate (Amersham Corporation, Arlington Heights, Illinois).
Scintillation counting was perfornmed in a Packard Tri Carb Mdel 4530.
Scintillation data were applied manually to a BASIC programwitten for
a Radi o Shack TRS-80 Mbdel | (Tandy Corporation) conputer. A
radi ochem cal profile was generated and peaks were integrated by this
same program

2. HPLC Anal ysi s

An aliquot (12 pL) of the radiol abel ed conpound (19.4 ng/nlL) was
allowed to air dry (toluene evaporate off), then 1.0 nL of acetonitrile
was added to the dried sanple and sonicated to yield a concentration of
0.230 nmg/ mL. A non-| abel ed standard was prepared in acetonitrile at a
concentration of 0.227 ng/nL. A 10-puL aliquot was then anal yzed by the
HPLC chr onat ogr aphi ¢ system descri bed earlier.

Anal ysis of the *C-PCB | abel ed solution by a reverse phase
HPLC, perfornmed at MRl (paralleling Pathfinders), showed 98. 8%
radi ochem cal purity and 97.5% chem cal purity by ultraviol et detection.

D. Experinental Design

As described in the work plan ("Dermal Transfer of PCBs from
Surfaces," February 14, 1986), glass and netal surfaces spiked with C
PCB



(6.25 pg/ 6.25 cn¥) were contacted with pig and human skin for 1, 60, and
6 Xx 1 mn (10 mn between each mnute contact) at a static |load of 5 psi
on the skin surface area. The skin was placed over the spiked area on
the surface. A clean glass plate was placed over the skin and the
appropriate pressure applied.

Spi ked and bl ank surfaces were prepared in two replicates to
give 16 skin-surface contact experinents (4 blanks and 12 spi kes) for
each skin type. Four skin-surface contacts were perfornmed sinultaneously
by staggering the start of the contact tinme by 3 to 5 mn. The bl ank
gl ass surfaces were run parallel with the spiked glass surfaces for the
60-m n contact tinme. The blank netal surfaces were run parallel with the
spi ked nmetal surfaces for the 60-mn contact tine. The gl ass and netal
surfaces for the 1-mn contact tinme were run together as were both
surfaces for the 6 x 1 mn contact tine.

The pig skin experinent was perfornmed first and the data
revi ewed before proceeding with the human skin experinment. This order
was chosen because the pig skin was one quarter the cost of human skin.

Carbon-14 | abeled 2,4,5,2',4',5" - hexachl orobi phenyl was used in
t hese experinments. This PCB congener, one of the few available in radio-
| abel ed form was chosen because it is one of the two avail able isoners
of the highest avail abl e honol og. The congener chosen--2,4,5,2",4" 5" -
hexachl or obi phenyl —is al so representative of real-world spills, since
it is a major peak in Aroclor 1260 (about 119% and in Aroclor 1254
(about 6% average val ues obtained on two GC colums for EPA-EMSL-C
repository standards (unpublished data, Mchael D. Millin, USEPA G oss
Il'e, Mchigan, 1985).

E. Procedures

1. Spiking the Surfaces

The surfaces were spiked on the 2.5 x 2.5 cm (6.25 cn¥) narked
area with 100 pL of the #C- PCB spi king solution. This solution contained
6. 25 ug



14C-PCB per 100 pL hexane. Radioactivity in the solution was determ ned
to contain 409,734 to 427,661 disintegrations per mnute (dpm per 100
pL. The solution was spotted in small aliquots using the pipet tip to
spread the aliquot in the marked area. The spi ked surface was allowed to
dry for 30 to 60 s before placing in a closed plastic container (see

bel ow. prelimnary experinents) to dry for at least 16 h before being
contacted with skin.

2. Skin Contact

Pi g and human skin was contacted with the “C PCB spi ked
surfaces for 60, 1, and 6 x 1 min under 5 psi (3.2 kg per 9 cnf). Two
replicate blank surfaces, spiked with hexane only, were placed in
contact with pig and human skin for 60 mn. The outer surface of the
skin (3 x 3 cm was placed over the spiked area (2.5 x 2.5 cn), a clean
gl ass plate was placed over the skin, and a 3.2 kg steel weight was
pl aced on the top glass plate. After the appropriate nmeasured contact
time, the weight and the top glass plate were renoved. \Wen the top
gl ass plate was renoved, the skin usually adhered to it because the
i nner side of the skin was nore oily.

3. Sanpl e Anal yses

a. Skin Preparation

The skin was placed in a paper oxidizing cone which was
then placed in a scintillation vial for storage (-20°C) until analysis.
Prelimnary experinments showed that digesting the skin as stated in the
wor k plan of February 14, 1986, was unacceptable; therefore, the skin
sanpl es were oxidized (see below prelimnary experinents). The skin
sanpl es were oxidized in a Packard Tricarb Sanple Oxidizer (Mdel C306).
Pernmefluor V® (14 m)in conmbination with CarboSorb® (7 m.) (Packard
| nstrunent Conpany) was used as the scintillation cocktail for the
oxi di zed sanpl es.

Bef ore sanpl es were oxidi zed, *Crecovery was assessed to
assure that the instrunment was functional. Oxidizing cones containing no
radi oactivity served as bl anks. These bl anks gave background counts of
~35.6 cpm Carbon-14 recovery was assessed using 0.05 nL of C- Spec-
Chec®



(Packard I nstrunment Conpany) spiked in an oxidizing cone, oxidized and
counted. The acceptabl e recovery of these spiked sanples was 100% = 5%

b. Surface R nse Preparation

The surfaces were rinsed wth tol uene (reagent grade) into
50-nL volunetric flasks. The volune was then adjusted to 50 niL.
Duplicate aliquots (0.1 nL) of the surface rinses were neasured into
scintillation vials and 10 nL of Phase Conbining Scintillate (Amersham
Corporation, Arlington Heights, Illinois) was added. The top gl ass
surface was wiped with a filter paper to determine if the *C PCB passed
t hrough the skin. The filter paper was then placed in a scintillation
vial and 20 nL of toluene-based scintillation fluid* was added.

c. Radioactivity Measurenent

Vials were cool ed at approximately 4°C for a m ni num of 24
h before counting in a refrigerated liquid scintillation counter
(Packard Tricarb Mddel 3255). Correction for background was carried out
automatically by the counter. Background determ nati ons were obtained
fromthe average of natural counts of the skin blanks for the oxidized
skin sanpl es and of the solvent blanks for surface rinse sanples. The
counting efficiency was determ ned using the automatic external standard
(AES) nmethod. An AES versus efficiency curve was prepared by processing
a quench curve set** through the counter under the conditions used
t hroughout the experinent. Assays outside = 10% of the nean of the
duplicates were reassayed in duplicate.

* For every 3 L of toluene, the fluid contains:
14.2 g PPG 2.5 diphenyl -1, 3-oxazol e
0.8 g POPOP: 1, 4-bis-[1-(4-nmethyl-5-phenyl-1, 3-oxazol yl )] -benzene
300 nL PPB-3: Bio-Solv® Beckman Instrunents, Fullerton, California

** Amer sham Cor poration (Arlington Heights, Illinois) manufactures
"quench standards." These standards were purchased in 1972. Each
standard contains exactly 203,000 dpm w th varying anmounts of
carbon tetrachloride as the quenchi ng agent. These guench standards
are used routinely to cal culate counting efficiency.



d. Data Reduction and Reporting

| ndi vi dual cal cul ations for each sanple were perfornmed with
an Apple Il Plus conputer as foll ows:

(1) Com (counts per mnute for each sanple was
converted to dpm (di sintegrations per mnute).

cpm
efficiency

=dpnvV sanpl e

(2) Dpmper nL or g was cal cul at ed.

dpnv sanpl e
sanpl e wei ght or aliquot volunme (m)

=dpm/ M or g

(3) Dpmper nL or g was divided by the specific
activity of the conpound (dpm ,pg) to obtain the pg/ni or g.

dpmVy Ml or g
specific activity

=zug/ nL or ¢

(4) This was multiplied by the total volunme of the
rinsate or weight of the skin sanple in order to obtain the tota
amounts (in pg PCB) in the skin sanple or rinsate.

(pg/ M or g)x (total volune)= pg/skin sanple or rinsate
(5) The pg/skin sanple or rinsate was divided by the

total anmount of *C-PCB applied (in pg) in order to obtain the percentage
recovered in the sanple.

ug/ skin sanple or rinsate
total sanple applied (in ug)

X 100=% of applied sanpl e



V. RESULTS

A. Test Conpound Anal ysis

HPLC anal ysis using ultraviolet detection for the non-I| abel ed
PCB standard and t he radi ol abel ed PCB conpound both showed el ution of a
single major peak at approxinmately the sane tinme (10.3 mn). Based on
the ultraviolet analysis of the radi ol abel ed conpound the chem cal
purity was greater than 97.5% Based on the radi ochem cal analysis the
radi ochem cal purity was 98. 8%

B. Prelimnary Experinents

Prelimnary studies were conducted to test the experinental
conditions. An initial experinment with pig skin contacting replicate *C
PCB spi ked gl ass surfaces for 60 m n denonstrated that only
approximately one-half of the applied radioactivity was recovered from
the skin and rinse of the glass surface. To further investigate these
| ow total recoveries (52% and 51%, 15 x 24 mm gl ass coverslips
(replicates for each time interval) were spiked with 10 uL of the “C PCB
solution and left to dry in the hood (hood face velocity was ~ 140
ft/mn and the tenperature in the hood was ~ 22-24°C) for 0O, 1, 2, 4, 6,
8, 24, and 48 h. At the appropriate tinme intervals, the remaining
radi oactivity on the coverslip was determ ned by placing it in a vial
wi th toluene cocktail and counting. The results presented in Table 1
show a consi derabl e decrease in the anobunt of radioactivity during a 48-
h time period. These results pronpted an experinment wth spiked cover-
slips placed in capped vials and dried overnight. The recoveries for
this experinment were essentially 100%

Next, replicate “C- PCB spi ked glass and netal surfaces were
dried for at least 16 h in a closed plastic container. Pig skin was
pl aced in contact with the surfaces for 60 mn. The results showed
recoveries of the applied radioactivity fromboth types to be
essentially 100% (100% and 103% for gl ass, 98% and 102% for netal). The
met hod bl anks contained < 0.1% of the

10



Table 1. C-PCB Loss from d ass Coverslips?

Time (h) Percent of tinme zero
100
103
101
93
92
74
24 69
48 56

ool DN]|FL]|O

@Coverslips spiked with 10 pyL “C-PCB, dried for the indicated time in the
hood, then counted by liquid scintillation.

11



radi oactivity in the spiking solution. Therefore, in subsequent
experinents, a deviation fromthe work plan was approved by the study
| eader, where spiked and bl ank surfaces were dried in a closed plastic
container for at |least 16 h.

Prelimnary experinents also showed that digesting the skin with
70% perchloric acid and decol ori zing with 30% hydrogen peroxi de as stated
in the work plan was unacceptable. The skin did not conpletely digest and
when scintillation cocktail was added to the digestate, it becane very
vi scous and contained particulate material. This solution needed to be
diluted several times to achieve an acceptabl e counting efficiency.
Prelimnary experinents denonstrated that oxidizing the skin as a single
sanpl e was an acceptabl e alternative because the sanple burned conpletely
in the oxidizer and when counted by liquid scintillation gave an
acceptabl e counting efficiency. The study | eader authorized this second
deviation fromthe work plan.

C. Pig Skin

The results frompig skin contacted with glass and netal is pre-
sented in Table 2. Approximately 32% of the applied *C- PCB was
transferred fromglass surfaces to skin after the 60-mn contact, ~ 21%
after the 1-mn contact, and ~ 44% after the 6 x 1 mn contact. From
metal surfaces, ~ 16% was transferred to skin after 60 mn, 6%after 1
mn, and 35% after 6 x 1 min. In general, nore of the applied *C PCB
sanpl e was transferred fromthe glass surfaces than the netal surfaces.
For both glass and netal surfaces, the greatest pickup of the *C-PCB was
during the 6 x 1 min contact periods and the | east pickup occurred from
contact with the surface for 1 mn. The total recoveries (sumof the
recovery fromthe skin plus the surface rinse) ranged from87 to 96% w th
a nmean total recovery of 93% + 3% denonstrating that little or none of
the radi oactivity was |lost. The percent recovery fromthe filter paper
w pes of the top glass plate were < 1% in all cases, indicating that
little of the C PCB passed through the skin.

12



Table 2. Transfer of PCBs from d ass or Painted
Metal to Pig Skin

Surface No. Sur f ace Skin Surface Per cent of Per cent of Per cent of

Contact tine Appl i ed Appl i ed Appl i ed

(a) Sanpl e (b) Sanpl e (b) Sanpl e (b)

Ski n Ri nse Total (c)
20 d ass PCB 60 mn 35 54 89
21 d ass PCB 60 mn 29 64 93
22 d ass PCB 1 mn 15 81 96
23 d ass PCB 1 mn 27 69 96
24 d ass PCB 6 x 1 mn 48 39 87
25 d ass PCB 6 x 1 mn 40 50 90
26 G ass Bl ank 60 mn <0.1 <0.01 <0.1
27 G ass Bl ank 60 mn <0.1 <0.01 <0.1
28 Met al PCB 60 mn 12 84 96
29 Met al PCB 60 mn 21 75 96
30 Met al PCB 1 mn 6 90 96
31 Met al PCB 1 mn 7 88 95
32 Met al PCB 6 x 1 mn 34 57 91
33 Met al PCB 6 x 1 mn 36 58 94
34 Met al Bl ank 60 mn <0.1 <0.01 <0.1
35 Met al Bl ank 60 mn <0.1 <0.01 <0.1

(a) Contact under a static load of 3.2 kg/9cnt.

(b) Applied sanple was spi ked on the glass and net al

pg/ “C- PCB per 100 pL.

(c) Total
per cent

recovery froma filter
this recovery was < 1% for al

13

is the sumof skin and rinse percents but does not
paper w pe of the top glass plate because
sur f aces.

surfaces at 6.25

i ncl ude the




D. Human Skin

The results from human skin contacted with glass and netal are
presented in Table 3. Since sone of the total recoveries were |ow for
human skin contacted with spi ked gl ass surfaces, the experinment was
repeated and these results are shown in Table 4. From gl ass surfaces
(Tables 3 and 4), 63-84% of the applied radioactivity was transferred
during a 60-mn contact period, 35-64%in 1 mn, and 22-52% after the 6 Xx
1 mn contact periods. Transfer fromnetal surfaces was |less than from
gl ass surfaces: ~ 48% was transferred in 60 mn, ~ 34%in 1 mn, and ~
32% after the 6 x 1 m n contact periods. The greatest pickup of the “C
PCB was during the 60-m n contact period.

The total recoveries (sumof the recovery fromthe skin plus the
surface rinse) were 78 = 13% fromthe glass surfaces (surfaces no. 40-5),
89 £ 9% fromthe repeat study with glass surfaces (surfaces no. 58-63),
and 89 + 3% fromthe netal surfaces (surfaces no. 48-53). The percent
recovery fromthe filter paper wipes of the top glass plate were < 1%in
all cases (except surface No. 43 which was 1.5% indicating that little
of the C-PCB passed through the skin.

E. Conparison of Pig and Human Skin

In general, a larger amount of the C-PCB was transferred from
both types of surfaces to the human skin than to the pig skin for all the
contact tines. The exception to this was one of the replicates (surface
52) for the human skin on a netal surface for 6 x 1 mn. The anount
transferred to the human skin fromsurface 52 was | ower than either pig
skin replicate under the sanme conditions (20% for the human skin versus
34 and 35% for the pig skin). Based on this experinent data, the pig skin
pi cked up the largest ampunt of the C-PCB in the 6 x 1 mn contact tine
wher eas the human skin picked up the |largest anmount in the 60-m n contact
tine. Both types of skin contained |arger anpbunts of the *C-PCB after
contact with glass surfaces than the netal surfaces.

14



Table 3. Transfer of PCBs from d ass or Pai nt ed
Metal to Hunman Skin

Surface No. Sur f ace Skin Surface Per cent of Per cent of Per cent of

Cont act Tinme Appl i ed Appl i ed Appl i ed

(a) Sanpl e (b) Sanpl e (b) Sanpl e (b)

Ski n Ri nse Total (c)
40 d ass PCB 60 mn 63 16 79
41 d ass PCB 60 mn 83 6 89
42 d ass PCB 1 mn 56 19 75
43 d ass PCB 1 mn 64 10 74
44 d ass PCB 6 x 1 mn 52 11 63
45 d ass PCB 6 x 1 mn 22 68 90
46 G ass Bl ank 60 mn <0.1 <0.01 <0.1
47 G ass Bl ank 60 mn <0.1 <0.01 <0.1
48 Met al PCB 60 mn 52 36 88
49 Met al PCB 60 mn 44 44 88
50 Met al PCB 1 mn 39 48 87
51 Met al PCB 1 mn 30 58 88
52 Met al PCB 6 x 1 mn 20 74 94
53 Met al PCB 6 x 1 mn 45 44 89
54 Met al Bl ank 60 mn <0.1 <0.01 <0.1
55 Met al Bl ank 60 mn <0.1 <0.01 <0.1

(a) Contact under a static |load of 3.2 kg/9 cnt.
(b) Applied sanple was spi ked on the glass and netal surfaces at
6.25 pg “C- PCB per 100 pL
(c) Total is the sumof skin and rinse percents but does not
I ncl ude the percent recovery froma filter paper w pe of the top
gl ass plate because this recovery was <1% for all surfaces except
surface 43 (percent recovery of filter paper for surface 43 was
1.5%.
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Tabl e 4. Transfer

of PCBs fromd ass to Human Skin

Sur f ace Sur f ace Skin Surface Per cent of Per cent of Per cent of

No. Contact Tinme Appl i ed Appl i ed Appl i ed

(a) Sanpl e (b) Sanpl e (b) Sanpl e (b)

Ski n Ri nse Total (c)
58 d ass PCB 60 mn 75 6 81
59 d ass PCB 60 mn 84 10 94
60 d ass PCB 1 mn 35 46 81
61 d ass PCB 1 mn 38 47 85
62 d ass PCB 6 x 1 mn 52 45 97
63 d ass PCB 6 x 1 mn 42 55 97
56 G ass Bl ank 60 mn <0.1 <0.01 <0.1
57 d ass Bl ank 60 mn <0.1 <0.01 <0.1

(a) Contact under a static |load of 3.2 kg/9 cnt.

(b) Applied sanple was spi ked on the glass and netal

6.25 ug '“C-PCB per 100 pL

(c) Tot al

t he percent

recovery froma filter
pl ate because this recovery was < 1% for al

16

Is the sumof skin and rinse percents but does not
paper w pe of the top gl ass
surfaces.

surfaces at

I ncl ude




V. CONCLUSI ONS AND RECOMVENDATI ONS

The in vitro transfer of C-PCB from gl ass and pai nted steel
surfaces to skin was considerabl e under these experinental conditions.
The skin sanples, generally, picked up nore of the applied radioactivity
fromthe glass surfaces than fromthe netal surfaces.

These results indicate trends and differences between surfaces
and skin types; however, because of the variability anong a |imted data
set, the observed differences may not be statistically significant. A
statistical analysis is underway and will be reported when conpl et ed.

An in vivo dermal transfer experinent could be conducted to
determne if in vivo and in vitro anobunts of PCBs transferred fromthe
surfaces to the skin would correlate. An in vivo dermal transfer
experiment coul d be acconplished by exposing anesthetized rats to a “C
PCB spi ked surface. The animals would be sacrificed and the exposed skin
removed for anal ysis.

Further, in vitro dermal transfer studies could be conducted to
i ncl ude ot her surfaces, especially rough or porous ones, different
pressures and tinme conditions, and other PCB congeners.

The | oss of “C-PCB observed in the prelimnary experinents coul d
be further exam ned by characterizing the rate of evaporative | osses for
various surfaces.

VI. I NTERNAL QUALITY CONTROL

Internal quality control neasures followed those outlined in the
Wrk Plan (Dermal Transfer of PCBs from Surfaces, dated February 14,
1986) . 1*C- PCB sol uti on standards, nethod bl anks, sol vent blanks, and *C
PCB spi ked skin sanples (nmethod spi kes) were anal yzed along with the
sanpl es.
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A. Sol uti on St andards

A solution standard was neasured after every fourth surface
spi ke with C-PCB sol ution by placing 100 pL of the spiking solution
into a scintillation vial for direct counting. The theoretical dpm val ue
for 100 pL of the C PCB solution was 362,000 dpm The nean dpm of the
standards for the human skin experinment was 409,734 = 1% (113% of the
t heoretical dpmvalue); for the repeat human skin experinment, the nean
dpm of the standards was 427,661 £ 1% (118% of the theoretical dpm
value); and for the pig skin experinent, the nean dpm of the standards
was 419, 130 £+ 1% (116% of the theoretical dpmvalue). The hi gher standard
val ues than theoretical value were probably due to evaporation of the
spi king solution solvent. For this work, the slightly higher standard
val ues than theoretical value were judged as acceptabl e.

B. Bl anks

Bl ank pig and human skin sanples were oxidi zed and counted by
l[iquid scintillation. These bl ank skins had background radi oactivity
corresponding to less than 0.01% of the radioactivity in the *C PCB
sol ution standards. The background counts for the blank skins was ~ 35.6
cpm The nethod bl anks run along with the spi ked surfaces were pig and
human skins that were contacted with glass or netal surfaces for 60 mn
and then oxidized. The nethod blanks all had | ess than 0.1% of the
solution standard spi ke radioactivity present in the skins and | ess than
0.01% present in the toluene rinse of the surface. The sol vent and
cocktail bl anks contained normal background counts of ~ 25 cpm

C. Method Spi kes

Met hod spi ked skin sanples consisted of 3 x 3 cm pieces of skin
pl aced i nto oxidizing cone and spiked directly with the C PCB sol ution
The skins were oxidized and counted by liquid scintillation. Initially
100 pL of the C-PCB solution was used as the volune for spiking. Since
t he

18



14C-PCB was prepared in hexane, a volatile solvent, the 100 yL appeared
to cause the skin sanple to burn unevenly. Therefore, 10 pL sanpl es were
used to prevent uneven burns. The pig skin spiked with 100 puL of the “C
PCB spi ki ng sol uti on gave an average recovery of 89% (83 and 95% . Human
skin spiked with 100 pL of the *C-PCB gave an average recovery of 82%
(82 and 81% . Human skin spiked with 10 puL of the #C-PCB solution had a
mean recovery of 87% + 8%

D. Duplicate Sanples and Replicate Surfaces

The skin sanples were not anal yzed in duplicate due to technical
difficulties described earlier. The entire skin sanple was oxidized and
counted as one sanple. Each surface rinse was sanpled and anal yzed in
duplicate. The data presented in Tables 2-4 represents the average
recovery in the rinse for each surface. The duplicate rinse values for
each surface were within 5% of the nmean of the two sanples.

All of the surfaces were prepared in replicate. Sone of the
replicates did not agree well. These differences are attributed nostly to
the variations of the skin. The skin, especially the human skin, was
vari abl e from package to package. Sone of the pig skin pieces had snal
pi n-point holes in them In general, the pig skin was consistent in its
t hi ckness and had an oily texture. The human skin was very variable in
its thickness and the edges of the skin piece had a tendency to curl up.
To circunvent this problem the skin was spread on the top glass surface
(it nner side of the skin against the top glass plate) first and then
positioned on the bottom surface with the outer side of the skin
contacting the spi ked area.

VIT. QUALITY ASSURANCE

A systens audit (March 10, 1986), data audit (March 27, 1986)
and report review (March 27, 1986) were used to assess the quality of the
data in this report. The systens audit was an on-site qualitative review
of the training, standard operating procedures, record keeping, and data
val i dation
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aspects of the work assignnent. The data was audited to determne its
validity. Finally, the report was reviewed for conpl eteness and accuracy
of the data.

The results of the systens audit were sent to the MR work
assi gnnment managenent on March 20, 1986, and the result of the data audit
was sent on March 27, 1984. During the systens audit, two approved
deviations fromthe worked plan was noted. The data audit included the
original identification and radi ochem cal and chem cal purity of the
carbon-14 | abeled 2,4,5,2',4",5" -hexachl orobi phenyl and the anal ysis of
the dermal transfer sanples. No problens were found that would
significantly affect the reported data.
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